1. Introduction
===============

Subarachnoid hemorrhage (SAH) is one of the most important differential diagnoses in the emergency department.^\[[@R1]\]^ It is a clinical syndrome caused by bleeding from vascular arteriovenous malformations or aneurysms directly enter the subarachnoid space after rupture. Headache, intracranial hypertension, and meningeal irritation are the most common clinical manifestations.^\[[@R2]\]^

Spinal arteriovenous malformations (SAVMs) are rare congenital vascular diseases of the spinal cord, which accounting for about 2% to 4% of spinal diseases. Its natural history is still not fully defined.^\[[@R3],[@R4]\]^ SAVMs can be divided into three types: spinal dural arteriovenous fistulas (SDAVFs), perimedullary arteriovenous fistula (PMAVF), and SAVMs.^\[[@R5]\]^

The occurrence of SAVMs is rare and is sometimes misdiagnosed as a result of nonspecific clinical symptoms.^\[[@R6]--[@R8]\]^ If the best opportunity to treat acute aneurysmal SAH is missed, the high incidence of associated mortality and morbidity may result in devastating consequences.^\[[@R9],[@R10]\]^ In the report of Vermeulen and Schull,^\[[@R11]\]^ 1507 patients were diagnosed with SAH, and 5.4% had missed the treatment.

In this study, we reported a patient with SDAVF presenting with spinal SAH, the difficulties and traps encountered in the course of the diagnosis were reviewed.

2. Case description
===================

A 39-year-old female patient presented with a sudden headache and a motor aphasia for 4 hours within 2 days before admission. Pain in the parietal areas of head was a throbbing and swelling pain, accompanied by nausea but without vomiting. The patient has a 12 years history of migraine. Head computed tomography (CT) revealed no obvious abnormal changes. Transcranial Doppler (TCD) ultrasound showed that the velocity of blood flow was accelerated, then cerebrovascular spasm was suggested. Physical examination suggested resistance in the neck, but Kernig sign and Brudzinski sign were negative. The patient was initially diagnosed with migraine and suspected acute migraine attacks. Head magnetic resonance angiography (MRA) results was normal, however, SAH was considered because magnetic resonance imaging (MRI) showed abnormal signals in the bilateral occipital lobes (Fig. [1](#F1){ref-type="fig"}). Three days after admission, the lumbar puncture revealed uniform pink cerebrovascular fluid (CSF). Routine tests of the CSF showed that the RBC count was 8 × 10^6^ cells/L (0--5 cells/visual field), then SAH was confirmed. Four days later, TCD reexamination showed that the blood flow of the middle cerebral artery return to normal, then cerebral vasospasm was reconfirmed. There was no obvious abnormality in whole-brain digital subtraction angiography (DSA). However, spinal DSA showed SAVM (Fig. [2](#F2){ref-type="fig"}). In addition, SAVM was also confirmed due to the CTA result of spinal vascular, and SDAVF was considered (Fig. [3](#F3){ref-type="fig"}). The final diagnosis was SDAVF presenting with SAH.

![Head MRI showed bilateral occipital sulci lines with high FLAIR signal (C) and low SWI signal (F) (indicated by the red arrows). No characteristic changes were seen in the T1-weighted (A), T2-weighted (B), ADC (E), or DWI (D) sequences. SAH was considered.](medi-97-e0513-g001){#F1}

![Spinal angiography revealed spinal cord arteriovenous malformation (indicated by the arrows) at the level of the T8, T9, and T10 vertebrae. The feeding artery was the T10 intercostal artery.](medi-97-e0513-g002){#F2}

![Spinal vascular CTA showed spinal dural arteriovenous fistula. The arrow in the figure A and B refers to the varicose vein mass in the surface of the spinal cord.(C) Spinal vascular CTA result showed that the posterior spinal vein of the horizontal direction of the thoracic spine in thoracic vertebrae 9 to 11 appeared earlier, winding into a group, and a slender posterior spinal vein downward drainage can be seen. (D) In the horizontal direction of right thoracic vertebrae 9 and 10, a fine vessel connected to the intercostal artery and laterally entered the venous mass.](medi-97-e0513-g003){#F3}

An antifibrinolytic agent (6-aminocaproic acid 12 g, infusion b.i.d.) was administrated, nimodipine liquid injection (5 mL/h, intravenous infusion) was administrated to prevent cerebral vasospasm, and rapid infusion (q8h) of mannitol (125 mL) was used for prevention of dehydration and reduction of intracranial pressure. The patient was then transferred to a superior hospital to be treated with interventional embolization.

Through 2 years of follow-up, discontinuous migraine attacks were found in patients. The headache was a mild, moderate, temporal pulsatile headache that lasted for several hours, and can be relieve by itself. The explosive headache, posterior occipital pain, nausea, vomiting, and other associated symptoms did not occur again. At the time of headache, the head MRI was examined 2 times in a local hospital, with a interval of about half a year. No evidence of SAH was found. In addition, the patient had no recurrent pain on the chest and back, and no symptoms and signs of spinal cord involvement. However, it was regrettable that the patient did not receive the imaging examination of the spinal and spinal cord angiography.

3. Discussion
=============

SAH has been reported to be attributed to the lumbar dural arteriovenous fistula,^\[[@R12]\]^ spinal perimedullary arteriovenous fistulas (SPAVFs) or SDAVFs,^\[[@R13]\]^ or cervical SDAVF.^\[[@R14],[@R15]\]^ Perimesencephalic nonaneurysmal SAH also has been reported.^\[[@R16]\]^ Inamasu et al^\[[@R17]\]^ reported a rare case of dural arteriovenous fistula in the craniofacial junction showed cerebellar hemorrhage. In a recent study, transverse sinus thrombosis associated with peripheral arterial aneurysm SAH was reported.^\[[@R18]\]^ There are many reports about SAH caused by spinal vascular malformations, but the difference between our article and their reports is that our paper is not a simple case description. Instead, we summarized the "traps" in the process of the diagnosis and treatment of SAH by this case.

Previous history of headache might interfere with the diagnosis of SAH. The clinical manifestations of spinal SAH mainly include headaches, unconsciousness, back pain, and symptoms of nerve root irritation. It was reported that 80% of spinal SAH patients had cerebral symptoms, 70% of them had symptoms of headache, and 22% of patients showed symptoms of consciousness change. Headaches may be the initial symptom of the spinal SAH, and the degree of headache may be as severe as that of intracranial SAH.^\[[@R19]\]^ The most serious headache can be regarded as a crucial symptom of SAH.^\[[@R20]--[@R22]\]^ The patient reported that her headache was the most serious headache in the past 12 years. Headache and other brain symptoms can be considered as the first symptom of spinal cord SAH, SAH, and intracranial headaches can be equally intense. SAH could be excluded basically based on CT and physical examination. However, the positive rate of SAH was about 90% only when the CT scan was performed on the first day after the onset of SAH. However, after 24 hours, this percentage decreased, negative CT results did not exclude the possibility of SAH.^\[[@R23]\]^ Valle Alonso et al^\[[@R24]\]^ reported that CT scan within 6 hours of a sudden headache is sufficient to confirm or exclude SAH in patients with sudden headache but without nerve defects.

Lumbar puncture may be unnecessary when the cranial CT is normal, especially in low-risk SAH patients.^\[[@R24],[@R25]\]^ But in this study, SAH was confirmed according to lumbar puncture result. It was prompted that lumbar puncture examination should be perform as early as possible to confirm the diagnosis for patient with negative head CT, but there was a sudden headache and meningeal irritation was positive.^\[[@R26]\]^

Flair and susceptibility weighted imaging (SWI) magnetic resonance imaging can provide new basis for the diagnosis of SAH patients with negative CT, but lumbar puncture was refused. In this patient, head MRI showed bilateral occipital sulci lines with a high FLAIR signal and low SWI signal, which was considered to be the impact of SAH; this result was consistent with that of Verma et al.^\[[@R27]\]^

Although negative DSA results could basically exclude most of bleeding etiology, such as aneurysmal and vascular malformation, many possible causes of SAH still remained. It is difficult to screen the entire etiology of SAH. Head DSA was normal, then negative SAH or spontaneous SAH may be easy to consider. Although SAH was confirmed in this patient, but no particular cause was found in cerebral screening, then the possibility of spinal SAH was kept vigilant. A large quantity of research has shown that TCD has a high rate of accurately detecting of cerebral vasospasm, and also has a high rate of agreement with DSA and computed tomographic angiography (CTA).^\[[@R28],[@R29]\]^ Combined the result of spinal vascular CTA with spinal DSA, SAVMs were identified, and SDAVF was considered. The occurrence of SDAVF with SAH as the initial presentation was relatively rare, which seemed to be related to the locations of the dural arteriovenous fistulas. The etiology of SAH is related to venous hypertension. Increased venous pressure caused by movement, certain postures, pregnancy, and valsalva movement, resulting in venous rupture and then leading to SAH. The patient reported that she had transient back pain during the valsalva exercise. The possibility of spinal SAH was considered.

4. Conclusion
=============

For patients who have been diagnosed with SAH but have no definite cause, we should pay attention to the etiological screening of SAH, and the possibility of the spinal cord SAH should be vigilant. The pain in the chest and back and the signs of spinal cord may be an important breakthrough in patients with spinal cord SAH, and medical history and physical examination are particularly important.
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